Effect of ACTH on rabbit adrenal microsomal 17a-hydroxylase activity cytochrome P-450 and protein electrophoretic patterns by Peterson, Jon Eric
University of Montana 
ScholarWorks at University of Montana 
Graduate Student Theses, Dissertations, & 
Professional Papers Graduate School 
1982 
Effect of ACTH on rabbit adrenal microsomal 17a-hydroxylase 
activity cytochrome P-450 and protein electrophoretic patterns 
Jon Eric Peterson 
The University of Montana 
Follow this and additional works at: https://scholarworks.umt.edu/etd 
Let us know how access to this document benefits you. 
Recommended Citation 
Peterson, Jon Eric, "Effect of ACTH on rabbit adrenal microsomal 17a-hydroxylase activity cytochrome 
P-450 and protein electrophoretic patterns" (1982). Graduate Student Theses, Dissertations, & 
Professional Papers. 7210. 
https://scholarworks.umt.edu/etd/7210 
This Thesis is brought to you for free and open access by the Graduate School at ScholarWorks at University of 
Montana. It has been accepted for inclusion in Graduate Student Theses, Dissertations, & Professional Papers by an 
authorized administrator of ScholarWorks at University of Montana. For more information, please contact 
scholarworks@mso.umt.edu. 
COPYRIGHT ACT OF 1976
Th i s  i s  an u n p u b l i s h e d  m a n u s c r i p t  i n  w h ic h  c o p y r i g h t  s u b ­
s i s t s . Any  f u r t h e r  r e p r i n t i n g  of  i t s  c o n t e n t s  m ust  be a p p r o v e d
BY THE AUTHOR.
MANSFIELD L ib r a r y  
Un i v e r s i t y  of  Mo n t a n a  
Da t e : 1  U  8  ^ ______

EFFECT OF ACTH ON RABBIT 
ADRENAL MICROSOMAL 17ot-HYDROXYLASE 
ACTIVITY, CYTOCHROME P-450 AND 
PROTEIN ELECTROPHORETIC PATTERNS
By
Jon E r ic  Peterson 
B.A. Wartburg College 1977
Presented in  p a r t ia l  f u l f i l l m e n t  o f  the requ irem ents f o r  the degree o f
Master o f  Science 
UNIVERSITY OF MONTANA 
1982
Approved by:
Chairman, Board o f  Examiners




INFORMATION TO ALL USERS 
The quality of this reproduction Is dependent upon the quality of the copy submitted.
In the unlikely event that the author did not send a complete manuscript 
and there are missing pages, these will be noted. Also, If material had to be removed,
a note will Indicate the deletion.
UMT
UMI EP38011
Published by ProQuest LLC (2013). Copyright In the Dissertation held by the Author.
Microform Edition © ProQuest LLC.
All rights reserved. This work Is protected against 
unauthorized copying under Title 17, United States Code
ProQuest'
ProQuest LLC.
789 East Elsenhower Parkway 
P.O. Box 1346 
Ann Arbor, Ml 48106 -1346
Pete rson , Jon E. Chemistry
E f fe c t  o f  ACTH on R abb it Adrenal Microsomal 17a-Hydroxylase 
A c t i v i t y ,  Cytochrome P-450 and P ro te in  E le c t ro p h o re t ic  P a tte rn s  
(56 p p .)
D i r e c to r :  Dr. H. R ichard Fevold.
The purpose o f  t h i s  study was to  determ ine i f  an increase  o f  
1 7 a -h y d ro xy la t io n  o f  pregnenolone in  r a b b i t  adrenal microsomes, 
seen w i th  long -te rm  a d re n o c o r t ic o t ro p ic  hormone (ACTH) s t im u la ­
t i o n ,  was due to  a ne t increase  in  a s p e c i f i c  e le c t ro p h o re t ic  
p ro te in  band a sc r ibed  to  cytochrome P-450, the c a t a l y t i c  ce n te r  
o f  17a-hydroxy lase . Sodium dodecyl s u l fa te  p o lya c ry lam ide  gel 
e le c t ro p h o re s is  (SDS-PA6E) p a t te rn s  were ob ta ined  from two, fo u r  
and s ix  day ACTH s t im u la te d  r a b b i t  adrenal microsomes, A 53,000 D 
p ro te in  band was found to  increase  31.1% in  two day, 27.2% in  
fo u r  day and 61.0% in  s ix  day ACTH s t im u la te d  microsomes as com­
pared to  c o n t ro ls .  ACTH s t im u la t io n  was confirm ed by 17a-hydroxy- 
lase  a c t i v i t y  which was found to  be 0.429 ± 0.040 nmol/min/mg 
f o r  two day, 0.631 ± 0.120 nmol/min/mg f o r  fo u r  day and 0.440 ±
0.070 nmol/m1n/mg f o r  s ix  day ACTH s t im u la te d  samples. Contro l 
va lues f o r  17a -hyd roxy lase were 0.078 ± 0.028 to  0.115 ± 0.003 
nmol/min/mg. To ta l co n te n t o f  cytochrome P-450 was found to 
inc rease  11% in  two day, 35% in  fo u r  day and 90% in  s ix  day 
ACTH s t im u la te d  adrenal microsomes. The s p e c i f ic  a c t i v i t y  (nmol/ 
mg p r o te in )  o f  cytochrome P-450 was found to  remain n e a r ly  the 
same th roughou t the s t im u la t io n  p e r io d s .  T e tra m e thy lbenz id ine  
s ta in in g  f o r  heme p ro s th e t ic  groups on SDS-PAGE g e ls  d isp la ye d  




The purpose o f  t h i s  in v e s t ig a t io n  was to  c o r re la te  d e te c ta b le  
changes in  e le c t ro p h o re t ic  p ro te in  p a t te rn s  w ith  cytochrome P-450 
co n te n t and 17a-hydroxy lase a c t i v i t y  in  adrenal microsomes from 
ra b b i t s  s t im u la te d  w ith  ACTH. I t  was hoped th a t  a l in e a r  increase  
in  a s p e c i f i c  p ro te in  a t t r ib u t e d  to  a cytochrome P-450 re sp o n s ib le  
f o r  17a-hydroxy la  se a c t i v i t y  would be seen w ith  the d u ra t io n  o f  
m u l t i -d a y  s t im u la t io n s  as compared to  c o n t ro ls .
E a r l ie r  in v e s t ig a t io n s  (56) showed the s p e c i f ic  a c t i v i t y  o f  c y to ­
chrome P-450 does not increase  w i th  long -te rm  ACTH s t im u la t io n .
Since m u l t ip le  cytochromes are known to  e x is t  in  s te ro id o g e n ic  m ic ro ­
somes (32) the p r e fe r e n t ia l  increase in  a s p e c i f i c  cytochrome r e ­
sp o n s ib le  f o r  17a-hydroxy lase  may be de tec ted  by e le c t ro p h o re s is  
accompanied by a lo ss  in  a d i f f e r e n t  p ro te in  band.
An increase  in  a 53,000 D band was found to  o ccu r ,  but no t in  a 
l i n e a r  manner and d id  not p a r a l le l  17a-hydroxy lase a c t i v i t i e s  o r  c y to ­
chrome P-450 s p e c i f i c  a c t i v i t i e s .  The t o t a l  c o n c e n tra t io n  o f  c y to ­
chrome P-450 was found to  increase  in  a l in e a r  manner. A decrease in  
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V I  1
INTRODUCTION
Higher v e r te b ra te s  possess two o v id  o r  bean shaped adrenal g lands 
embedded in  f a t  a n te r io r  to th e  k idneys. The name adrenal comes from 
L a t in  a d -(n e a r)  and r e n a l - ( k id n e y ) . The c ro s s -s e c t io n  o f  each g land 
re vea ls  two c le a r l y  separated re g io n s ,  an in n e r  red co lo red  co re ,  the 
m edu lla , and an o u te r  y e l lo w is h  co lo re d  c o r te x .  The two reg ions  are  
d i s t i n c t  g lands o f  d i f f e r e n t  em bryo log ica l o r i g in .  The m edu lla ,  i n ­
t r i n s i c a l l y  p a r t  o f  the  nervous system, d i f f e r e n t i a t e s  from the  neura l 
c re s ts  o f  the  ectoderm, along w i th  the sym pathetic  g a n g l ia .  The 
m edu lla ry  c e l l s  are m o d if ie d  ga n g lio n  c e l l s  and are in  c lo se  c o n ta c t  
w i th  the  p re -g a n g l io n ic  f ib e r s  o f  the sym pathetic  enne rva t io n  o f  the 
a d re n a l.  The medulla (c h ro m a ff in  t is s u e )  produces the ca techo lam ine 
hormones ep in e p h r in e  (a d re n a l in )  and no rep in e p h r in e  (n o ra d re n a l in )  ( 1 ) .
The adrenal c o r te x  d i f f e r e n t i a t e s  from the mesoderm. Three zones 
are v i s i b l e :  the o u te r ,  zona g lom eru losa ; the  c e n te r  m ajor p ro p o r t io n ,
zona f a s c ic u la ta ;  and the  in n e r  re g io n ,  th a t  c lo s e s t  to  the m edu lla , 
zona r e t i c u l a r i s .  The adrenal c o r te x  produces s te ro id  hormones. The 
zona fa s c ic u la ta  is  the  most respons ive  to  a d re n o c o r t ic o t ro p ic  hormone 
(ACTH) and these c e l l s  are p r im a r i l y  re sp o n s ib le  f o r  the s e c re t io n  o f  
c o r t i s o l  and c o r t ic o s te ro n e .  The adrenal g land has a very  h igh blood 
f lo w  r a te .  A complex v a s c u la r  dam and a fu n n e l in g  system in  the c o r te x  
assures a ve ry  e f f i c i e n t  b lood supp ly  to  each c o r t i c a l  c e l l  ( 1 , 2 ) .
N ear ly  f i f t y  s te ro id s  have been is o la te d  from mammalian adreno­
c o r t i c a l  t is s u e .  These s te ro id s  in c lu d e  compounds possessing b io l o g i ­
ca l a c t i v i t y  and many b io l o g i c a l l y  in a c t iv e  s te ro id s  thought to  be 
p re c u rs o rs ,  in te rm e d ia te s  o r  m e ta b o l i te s  o f  the  a c t iv e  hormones.
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The b io lo g i c a l l y  a c t iv e  compounds may be grouped in to  fo u r  c a te ­
g o r ie s  based on chemical s t ru c tu re  and b io lo g ic a l  a c t i v i t y .  In the 
f i r s t  group, the 11-oxygenated C21 s te ro id s ,  c o r t i c o s t e r o id s ,  have a 
p o te n t e f f e c t  on ca rbohydra te  and p ro te in  metabolism . Examples are  
c o r t i s o l ,  c o r t ic o s te ro n e  and c o r t is o n e .  The second group are those 
s te ro id s  th a t  la c k  an oxygen a t  the  11- p o s i t i o n  (see F igure  1 ) .  The 
m ajor e f f e c t  o f  these hormones is  on e le c t r o ly t e  and w a te r m etabolism . 
Examples are 1 1 -d e o xyco r t ico s te ro n e  (DOC) and 1 1 -d e o x yc o r t is o l (S ^ ) .
An aldehyde ins tead  o f  a methyl a t  carbon 18 on the  s te ro id  nucleus 
d e p ic ts  the  m inera l c o r t i c o id s  o r  t h i r d  ca tego ry  o f  a d re n o c o r t ic a l  
s te ro id s .  A ldo s te ro n e , a m inera l c o r t i c o id ,  is  p o te n t in  a f f e c t in g  
e le c t r o ly t e  m etabolism . The fo u r th  group inc lu d e s  C19 androgens.
C l8 es trogens and C21 p ro g e s t in s  which are  p redom ina te ly  syn thes ized  
in  the  gonadal t is s u e  but a lso  a r is e  from adrenal t is s u e  (2 ) .  An 
o u t l in e  f o r  the b io s y n th e s is  o f  s te ro id  hormones can be seen in  
F igure  2.
There are a v a r ie t y  o f  h y d ro x y la t io n  steps in  s te ro id  hormone 
b io s y n th e s is .  The h y d ro x y la t io n s  a t  p o s i t io n s  17 -, 2 1 - ,  11- and 18 
a l l  have a common mechanism r e q u i r in g  oxygen, NADPH, cytochrome 
P-450 and cytochrome P-450 reduc tase . Generation o f  NADPH w i th in  
the adrenal cytochrome is  from the  a c t i v i t y  o f  t r ip h o s p h o p y r id in e  
n u c le o t id e  l in k e d  dehydrogenases. These enzymes in c lu d e  mal a te  dehydro­
genase (4 4 ) ,  i s o c i t r a t e  dehydrogenase and dehydrogenases o f  the pentose 
phosphate pathway (4 5 ) .
C H







F igure  1. 17a-Hydroxypregneno1one shown w ith  the Numbering System 
in  S te ro id  Nomenclature.
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F igu re  2. O u t l in e  f o r  the  B io sy n th e s is  o f  S te ro id  Hormones
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The s te ro id  h y d ro x y la t in g  system is  a mixed fu n c t io n  oxidase (mono- 
oxygenase). In t h i s  p rocess, two s u b s tra te s — NADPH and the s te r o id — 
are o x id iz e d  (1 ) .  In  the  adrenal microsomal hydroxylase system, the re ­
ducing e q u iv a le n ts  from NADPH are t ra n s fe r re d  to  cytochrome P-450 through 
a f la v o p r o te in ,  adrenodoxin , which binds d i r e c t l y  to  the cytochrome P-450. 
A lthough the p re c ise  d e ta i ls  o f  the ac tua l h yd ro x y la t io n  mechanism are 
not f u l l y  known, a summary o f  the scheme f o r  microsomal h y d ro x y la t io n s  
is  shown in  F igure  3.
Ryan and Engel (47) d iscovered th a t  s te ro id  2 1 -h y d ro xy la t io n  o f  
17a-hydroxyprogesterone by bovine a d re n o c o r t ic a l microsomes was in ­
h ib i te d  by carbon monoxide. G a r f in k le  (5) and Klingenberg ( 6 ) c a r r ie d  
t h i s  f u r t h e r  by f in d in g  th a t  l i v e r  microsomes co n ta in  a carbon monoxide 
b in d in g  pigment d i f f e r e n t  from the o th e r  components o f  the cytochrome 
system having a maximal absorbence a t  450 nm. Omura and Sato (7) is o ­
la te d  the cytochrome and c a l le d  i t  P-450 because o f  i t s  s trong  absorb­
ence a t  450 nm in  the  CO-complex form.
Cytochrome P-450 ca ta lyze s  h y d ro x y la t io n  re a c t io n s  in  both s te r o id ­
ogenic t is s u e  and in  s te ro id  m e ta b o liz in g  t is s u e s  such as k idney and 
l i v e r .  In  the l i v e r ,  i t  serves to  hyd ro xy la te  a la rg e  number o f  mole­
cu les  p r i o r  to  t h e i r  e l im in a t io n  from the body (1 ) .  The subs tra te s  i n ­
c lude  p h y s io lo g ic a l ly  o c c u rr in g  l i p i d s  such as f a t t y  a c id s ,  p ro s ta ­
g la n d in s  and s te r o id s ,  as w e ll  as many fo re ig n  compounds in c lu d in g  d rugs , 
pe tro leum  p ro d u c ts ,  a n e s th e t ic s ,  in s e c t ic id e s  and carcinogens ( 8 ) .
M u l t ip le  forms o f  cytochrome P-450 de tec ted  by e le c tro p h o re s is  are i n ­
duced in  h e p a t ic  microsomes to  h yd ro xy la te  severa l types o f  compounds.
S t e r o i d
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Figure  3. Cytochrome P-450 oxygenase cyc le  and coupled 
s te ro id  h y d ro x y la t io n  in  adrenal microsomes. M od if ied  
from re fe re n ce  1 .
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I s o la t io n s  and c h a ra c te r iz a t io n s  o f  the  m u l t ip le  forms o f  hepa tic  
microsomal cytochrome P-450 have been repo rted  (3 3 ,34 ,49 ,50 ) a f t e r  
in d u c t io n  by such compounds as phénobarb ita l and 3 -m e thy lcho lan th rene .
The adrenal m itochondr ia  is  the  lo c a t io n  o f  s p e c i f ic  cytochrome 
P-450 molecules th a t  c a ta ly z e  the b io s y n th e t ic  h y d ro x y la t io n s  o f  ch o le s ­
te r o l  a t  p o s i t io n s  20 and 22 in  a d d i t io n  to  h y d ro x y la t io n s  a t  p o s i t io n s  
21 and 18 o f  C a i- s te ro id s .  One o f  the most s tud ied  cytochrome P-450s 
o f  the  adrenal m itochondr ia  is  the one re spo n s ib le  f o r  the s ide  cha in  
c leavage (P-450g^^) o f  c h o le s te ro l  to  y ie ld  pregnenolone. The cho le s ­
te r o l  s ide  cha in  cleavage mechanism is  known to  be the  ra te  l im i t i n g  
s tep  f o r  o v e ra l l  s te ro id o g e n e s is  ( 10 ) and is  under the hormonal regu­
la t io n  o f  ACTH. S tud ies  on the h yd ro p h o b ic ity  o f  c h o le s te ro l  and 
membrane in te ra c t io n s  w h ile  b ind ing  to  ^-450^^^ (9 ,1 0 ,1 1 )  may in  the 
fu tu re  p rov ide  e x c e l le n t  models f o r  s tudy o f  the adrenal microsomal 
h y d ro x y la t io n  re a c t io n s .
The complete b iosyntheses o f  c o r t i c o s te r o id s ,  androgens and e s t ro ­
gens in v o lv e  the t ra n s p o r t  o f  pregnenolone across the m ito ch o n d r ia l 
membrane to  the  enzymes o f  the endoplasmic re t ic u lu m . The adrenal 
microsomes possess cytochrome P-450 hemoproteins th a t  ca ta ly ze  21- and 
1 7 -h yd ro x y la t io n s  to  s te ro id  in te rm e d ia te s ,  which are s h u t t le d  back 
in to  the  m itochond r ia  f o r  f i n a l  b io s y n th e t ic  steps such as 113 and 18- 
h y d ro x y la t io n .  The reason f o r  the va r ious  i n t r a c e l l u l a r  lo c a t io n s  o f  
the  s te ro id  b io s y n th e t ic  enzymes is  u n c e r ta in .  I t  is  known th a t  regu­
la t io n  o f  the  type o f  g lu c o c o r t ic o s te ro id  produced occurs in  the m ic ro ­
somal f r a c t i o n .  Log ic  suggests the microsomal enzymes are in  c lo s e r  
in te r a c t io n  w i th  c y to s o l ic  fa c to rs  th a t  may f lu c tu a te  in  a re g u la to ry
manner on a ve ry  m inute sca le .  P u r i f i c a t io n  and c h a ra c te r iz a t io n  o f  the 
cytochrome P-450 co n ta in in g  enzymes o f  the adrenal microsomes have 
demonstrated p ro te in s  w ith  m o lecu la r we ights rang ing from 49,000 dal tons 
(D) (46) to  60,000 D (3 6 ) .  H e te rogene ity  o f  microsomal cytochrome P-450 
has been demonstrated in  s te ro id  b io s y n th e t ic  t is s u e  o f  r a t  t e s t i s  (51) 
s im i la r  to  the in d u c ib le  forms w id e ly  repo r te d  in  l i v e r .  D i f f e r in g  
s e n s i t i v i t y  o f  two enzyme a c t i v i t i e s ,  namely 17a -hyd roxy lase and 17,20 
-  ly a s e ,  to  CO and s te ro id  i n h ib i t i o n  suggested the presence o f  two 
cytochromes. Evidence from immunological and e le c t ro p h o re t ic  s tu d ie s ,  
however, suggest one p ro te in  w i th  two c a t a l y t i c  s i te s  (52) in  neonatal 
p ig  t e s t i s  microsomes f o r  17a-hydroxy lase and 1 7 ,2 0 - lya se  a c t i v i t y .  I f  
t h is  is  the  t ru e  na tu re  o f  the  t e s t i s  microsomal cytochrome P-450, then 
i t  i s  s im i la r  to  the  m ito c h o n d r ia l s ide  cha in  cleavage cytochrome P-450 
which has been demonstrated to  ca ta ly z e  th re e  d i f f e r e n t  re a c t io n s  (53 ).
A d re n o c o r t ic o t ro p in  (ACTH) is  a 39 amino a c id  p o lyp e p t id e  hormone 
th a t  is  secreted from the a n te r io r  p i t u i t a r y .  I t  s t im u la te s  the produc­
t io n  o f  c o r t ic o s te r o id s  in  the adrenal (1 3 ) .  Much work has been done on 
the v a r io u s  modes o f  a c t io n  o f  ACTH. An e x c e l le n t  rev iew  was w r i t t e n  by 
Peron and McCarthy (1 4 ) .  Of p a r t i c u la r  in t e r e s t  were the f in d in g s  o f  
Hechter and assoc ia tes  (10) th a t  the convers ion  o f  c h o le s te ro l  to  p reg­
nenolone is  the  ra te  l im i t i n g  step s t im u la te d  by ACTH. C o n c u rre n t ly ,  
researchers  were in v e s t ig a t in g  subsequent enzymatic syn th e s is  o f  17a- 
h y d ro x y c o r t ic o s te ro id s  (15) and in  v i t r o  e f fe c ts  o f  ACTH on s e c re t io n s  (16) 
Haynes and B e r th e t  (17) proposed adenos ine -3 ' , 5 ' - c y c l i c  monophos­
phate ( cAMP ) as the  m e d ia to r  o f  ACTH a c t io n  as a r e s u l t  o f  t h e i r  i_n 
v i t r o  s tu d ie s .  I t  is  now w e ll e s ta b l is h e d  th a t  cAMP is  the m edia to r o r
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the  second messenger th a t  re la y s  the  ACTH s ig n a l to  i n t r a c e l l u l a r  mechan­
isms. In e u k a ry o t ic  systems, cAMP s t im u la te s  s t r u c tu r a l  m o d i f ic a t io n s  o f  
p r e - e x is t in g  p ro te in s  w i th in  the ta rg e t  t is s u e  through p h o sp h o ry la t io n  o f  
s p e c i f i c  s e r in e  and th re o n in e  re s id ue s . P ro te in  k inase , the enzyme r e ­
sp o n s ib le  f o r  p h o s p h o ry la t io n ,  can a c t iv a te  o r  in a c t iv a te  an enzyme o r 
a l t e r  the  con fo rm ation  o f  membrane p ro te in s  in  such a way th a t  the c e l l u ­
l a r  fu n c t io n s  assoc ia ted  w ith  them are  enhanced o r  in h ib i t e d  (1 3 ) .  When 
G i l l  (18) analyzed a p ro te in  k inase from adrenal by SDS-PAGE the cAMP b in d ­
ing a c t i v i t y  and p ro te in  k inase a c t i v i t y  m ig ra ted  as a s in g le  band. When 
the enzyme was p re incuba ted  w i th  cAMP, the b ind ing  and c a t a l y t i c  a c t i v i ­
t i e s  separa ted. Th is  work helped to  co n f irm  the f in d in g s  o f  Brostrom e t  
a l (1 9 ) ,  t h a t  p ro te in  k inase enzymes conta ined both re g u la to ry  and c a ta ­
l y t i c  s u b u n its .  When the enzyme is  in  i t s  u n d issoc ia ted  s ta te ,  i t  is  i n ­
a c t iv e .  When cAMP binds to  the  re g u la to ry  s u b u n it ,  the enzyme d is s o c i ­
a te s ,  the c a t a l y t i c  s i t e  is  exposed and the k inase is  a c t iv a te d .
In a d d i t io n  to  a c t iv a t in g  p r e - e x is t in g  p ro te in s  (enzymes) po lypep­
t id e  hormones a lso  increase  the ra te  o f  syn th e s is  o f  s p e c i f i c  p ro te in s .
A t  the  t r a n s c r ip t io n a l  le v e l ,  the p ro te in  m o d i f ic a t io n s  th a t  are most 
l i k e l y  to  re g u la te  gene a c t i v i t y  are  those o f  h is to n e s , non -h is tone  ch ro ­
m atin  p ro te in s ,  and RNA polymerases (1 3 ) .  M o d i f ic a t io n  o f  these p ro te in s  
may be seen w ith  longe r term ACTH s t im u la t io n .  While phosp h o ry la t io n  is  
seen w i th  s h o r t - te rm  s t im u la t io n  ( 2 1 ) ,  t r a n s c r ip t io n a l  re g u la t io n  may 
re q u ire  m o d i f ic a t io n  by p h o s p h o ry la t io n .
Low s te ro id o g e n ic  dosages o f  ACTH have been demonstrated to  ra is e  
the  le v e ls  o f  cAMP bound to  a re g u la to ry  su b u n it  o f  p ro te in  k inase (20) 
in  a d re n o c o r t ic a l  c e l l s .  K o ro s c i l  and G a l la n t  (21) demonstrated ACTH
a nd /o r  cAMP induced p h o sp h o ry la t io n  changes o f  severa l a d re n o c o r t ic a l  
p ro te in s  loca te d  in  va r io us  s u b c e l lu la r  f r a c t io n s .  Adrenal q u a rte rs  from 
hypophysectomized r a ts  were sub jec ted  to  in  v i t r o  in cu b a t io n  m ix tu re s  
c o n ta in in g  ACTH and cAMP w i th  o r  w i th o u t  ^^P in  the a p p ro p r ia te  su p p o rt­
ing b u f fe rs  and a d d i t iv e s .  The s u b c e l lu la r  f r a c t io n  in  ques tion  was 
is o la te d  and e le c tro p h o re se d . The r e s u l t in g  gel was d r ie d  and examined 
by au to rad iog raphy  and showed in te r e s t in g  p a t te rn s  o f  p h o s p h o ry la t io n ,
In the  adrenal microsome samples, ACTH and cAMP s t im u la te d  phosphory­
la t io n  o f  14 ,000, 24,000 and 54,000 dal ton (D) bands. A lso e v id e n t from 
the au to rad iog ram s, a lthough  not mentioned, was a h e a v i ly  la b e le d ,  
broadened band a t  61,000 D a f t e r  ACTH s t im u la t io n .
The K o ro sc il  and G a l la n t  s tu d ie s  (21,22) concern s h o r t - te rm  e f fe c ts  
o f  ACTH, which are independent o f  mRNA t r a n s c r ip t io n .  The p o s s i b i l i t y  
o f  a p o s t - t r a n s c r ip t io n a l  re g u la t io n  through a s ta b le  mRNA s t i l l  e x is ts .  
S te ro idogenes is  is  in h ib i t e d  by p ro te in  syn th e s is  i n h ib i t o r s  but phos­
p h o ry la t io n  is  not b locked in  t h i s  manner. A lthough s p e c u la t iv e  a t  t h i s  
t im e ,  these phosphory la ted p ro te in s  may be im po rta n t in  re g u la t in g  the 
enzymes a nd /o r  o th e r  o b l ig a to r y  p ro te in s  in  s te ro id o g e n e s is .  The a c tua l 
p ro te in s  in v o lv e d ,  t h e i r  c h a ra c te r iz a t io n  and r e la t io n s h ip s  to  s te r o id ­
ogenesis remain on the  f r o n t i e r .
Though ACTH s t im u la te s  o v e ra l l  s te ro id o g e n e s is  by co n ve rt in g  more 
c h o le s te ro l  to  pregnenolone, th e re  is  a microsomal p o in t  o f  re g u la t io n  
o f  the type o f  g lu c o c o r t ic o s te r o id  produced. ACTH is  secreted as a r e ­
sponse to  s t re s s .  S t im u la t io n  o f  s te ro id o g e n ic  t is s u e  produces more 
g lu c o c o r t ic o s te ro id s  from the  adrenal which in  tu rn  s t im u la te  g luconeo- 
genesis and supp ly  more o x id iz a b le  fu e l  f o r  the organism. In some species
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such as r a b b i t s ,  b ird s  and ro d e n ts ,  c o r t ic o s te ro n e  is  the g lu c o c o r t i ­
c o s te ro id  formed d u r in g  the  basal s ta te .  In  r a b b i t s  ch ro n ic  ACTH t r e a t ­
ment can p r e f e r e n t i a l l y  s t im u la te  c o r t i s o l  b io s y n th e s is .  C o r t is o l  is  a 
more p o te n t  g lu c o c o r t ic o s te ro id  than c o r t is o n e .  Fevold (23 ,24 ,25 ) 
e lu c id a te d  and confirm ed p o s tu la te s  o f  Kass e t  al (2 6 ) ,  Wei ik y  and 
Engel (27) and Krum and Glenn (48) o f  a c o r t i s o l  b io s y n th e t ic  pathway 
th a t  bypasses p rogeste rone . In the c o r t i s o l  pathway, ACTH s t im u la te s  
the  a c t i v i t y  o f  17ot-hydroxylase, the committed step o f  c o r t i s o l  b io ­
s y n th e s is .  The 17a-hydroxy l ase a c t i v i t y  has been found to  be dependent 
on cytochrome P-450 in  t e s t i s  (29) and in  adrena ls  (2 5 ) .  S p e c i f ic  
increases in  the c o n c e n tra t io n  o f  the 17a-hydroxylase p ro te in  have not 
been re po rte d  in  the l i t e r a t u r e ,  though the  a c t i v i t y  does increase  
w ith  ACTH.
The e f f e c t  o f  ACTH on normal r a t  adrenal microsomal P-450 is  an 
increase  from about 0 .6  nmol P-450/2 adrena ls  to  0.75 nmol P-450/2 
adrena ls  a f t e r  4 and 6 day s t im u la t io n ,  0 .9  nmol P-450/2 adrena ls  a f t e r  
8 days s t im u la t io n  and 1.3 nmol P-450/2 adrena ls  a f t e r  10 days s t im u ­
la t i o n  (10 ID /day) (3 0 ) .
Hypophysectomy lowers the le v e l o f  cytochrome P-450 in  r a t  te s te s  
microsomes. A s im i la r  e f f e c t  has been n o t ice d  on the  le v e l o f  cytochrome 
P-450 in  adrenal microsomes. A d d i t io n  o r  a d m in is t ra t io n  o f  human c h o r i ­
o n ic  gonadotroph in  (hCG) o r  ACTH, r e s p e c t iv e ly ,  re s to re s  cytochrome P-450 
o f  te s te s  and adrenal (3 0 ,3 1 ) .  The decrease o f  cytochrome P-450 in  t e s t i c ­
u la r  microsomes caused by hypophysectomy was accompanied by a decrease 
in  17a -hyd ro xy la se a c t i v i t y  (31) in  a p a r a l le l  manner.
P u rv is  e t  a l (31) p o s tu la te d  th a t  some cytochrome P-450 r e q u i r in g
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enzymes c o n ta in  more cytochrome P-450 than o th e rs .  They found th a t  the 
h a l f  l i f e  (Th) o f  the  t e s t i c u la r  microsomal P-450 o f  3 .3  days is  ve ry  
c lo se  to  the  '[h o f  the  C i7_2o lyase  and much lower than the IH o f  21- 
h yd roxy lase , 4 .5  days. P u rv is  suggested th a t  the P-450 a ttached  to  the 
21-h yd ro xy la se  m igh t be more s ta b le  to  deg rada tion  than a p o s tu la te d  
f re e  pool o f  cytochrome P-450 "earmarked" f o r  in s e r t io n  in to  the m i to ­
ch o n d r ia .
Guenthner, Nebert and Menard (32) no t ice d  changes in  e le c t ro p h o r ­
e t i c  p a t te rn s  o f  adrenal microsomal p ro te in  from in t a c t  and hypophysec­
tomized r a ts .  ACTH re s to re d  e le c t ro p h o re t ic  p ro te in  bands w ith  apparent 
m o lecu la r  w e igh ts  (MW) o f  53,000 D and 57,000 D. They c o r re la te d  the
57.000 D band w i th  a r y l  hydrocarbon hydroxy lase (ANN) a c t i v i t y  as d e te r ­
mined by i n h ib i t i o n  s tu d ie s .  ACTH was found to  re s to re  AHH a c t i v i t y  to  
hypophysectomized r a t  adrenal microsomes. D i f f e r e n t  forms o f  hepa tic  
cytochrome P-450 are known to  have o ve r lapp ing  s p e c i f i c i t i e s  (3 3 ,3 4 ,3 5 ) .  
However, the magnitudes o f  change in  s p e c i f ic  a c t i v i t i e s  o f  AHH and 21- 
hydroxy lase  seen upon hypophysectomy and ensuing ACTH a d m in is t ra t io n  
suggest the  adrenal microsomal a c t i v i t i e s  are separa te . I n h ib i t i o n  
assays co n f irm  t h is  p o s tu la te ,  and d i s t i n c t  cytochrome P-450s are r e ­
spons ib le  f o r  AHH and 21-h y d ro x y la se a c t i v i t i e s  (3 2 ) .  The 53,000 D band 
has been suggested to  re p re s e n t 21-hydroxy lase  a c t i v i t y  (36) and the
57.000 D band has been c o r re la te d  to  AHH a c t i v i t y  (3 2 ) .
A d m in is t ra t io n  o f  s p iro n o la c to n e ,  a d iu r e t i c  s te r o id ,  causes a de­
p le t io n  o f  microsomal cytochrome P-450 in  t is s u e s  th a t  have a h igh le v e l 
o f  1 7 a -h yd ro x y la se a c t i v i t y  (3 6 ) .  The lo ss  o f  P-450 by s p iro n o la c to n e  
p a ra l le le d  a lo ss  in  the  a c t i v i t y  o f  progesterone 21-  and 17a -hyd ro xy la se.
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The decrease in  c o n c e n tra t io n  o f  apop ro te ins  o f  adrenal P-450 in  m ic ro ­
somes from s p iro n o la c to n e  t re a te d  animals may be used to  determ ine which 
e le c t ro p h o r e t ic  bands o f  microsomal p ro te in s  c o n ta in  cytochrome P-450. 
These s tu d ie s  suggest 21 and 17a-hydroxy lase  a c t i v i t i e s  possess the 
same P-450 as a c a t a l y t i c  c e n te r .  Th is  p o s tu la te  is  c o n s is te n t  w i th  
k in e t i c  s tu d ie s  (5 6 ) .
Sodium dodecyl s u l f a te  p o lyac ry lam ide  gel e le c t ro p h o re s is  (SDS-PAGE) 
o f  adrenal microsomes from guinea p ig  (which have h igh basal 17a-hydrox- 
y la s e  a c t i v i t y )  t re a te d  w i th  s p iro n o la c to n e  showed a decrease in  concen­
t r a t i o n  o f  the  53,000 D p r o te in ,  w h i le  the 57,000 D p ro te in  appeared 
v i r t u a l l y  u n a ffe c te d  as compared to  c o n tro l  (3 6 ) .  Th is in fo rm a t io n  
suggests th a t  both 21-  and 17a -hyd roxy lase have the same m o lecu la r  w e igh t 
and th a t  both a c t i v i t i e s  may have the same o r  ve ry  s im i la r  cytochrome 
P-450.
STATEMENT OF PROBLEM
Some animals se c re te  c o r t i s o l  and some c o r t ic o s te ro n e  as t h e i r  
p r im ary  g lu c o c o r t ic o s te r o id .  Th is  c la s s  o f  compounds s t im u la te s  
g luconeogenesis and has a n t i - in f la m a to r y  a c t i v i t y  ( 1 ).
R abb its  no rm a lly  secre te  c o r t ic o s te ro n e  but can be s t im u la te d  to  
sec re te  c o r t i s o l  in  p re fe rence  to  c o r t ic o s te ro n e  a f t e r  ACTH s t im u la t io n .  
ACTH s t im u la te s  the  express ion o f  adrenal 1 7 a -h y d ro xy la t io n  a c t i v i t y  
which is  the  committed step  o f  c o r t i s o l  b io s yn th e s is  (2 5 ) .
The 17a-hydroxy lase is  a cytochrome P-450 c o n ta in in g  enzyme as de­
term ined by the  f a c t  t h a t  i t  d is p la y s  a reduced d i f fe re n c e  spectra  a t  
450 nm and is  in h ib i t e d  by carbon monoxide (2 5 ,2 9 ) .  E a r l ie r  s tu d ie s  have 
shown th a t  two to  th re e  day a d m in is t ra t io n  o f  ACTH s t im u la te d  the 17a-hy­
d roxy lase  o f  r a b b i t  adrenal microsomes (25) w i th o u t  increases o f  the P-450 
c o n te n t.
Since ACTH s t im u la te s  o v e ra l l  p ro te in  syn th e s is  in  the a d re n a l,  the 
la ck  o f  increase  o f  P-450/mg p ro te in  ( s p e c i f i c  a c t i v i t y )  in  e a r l i e r  s tu d ie s  
(25) may have been due to  increases in  P-450 and in  the amounts o f  non-P- 
450 c o n ta in in g  p ro te in s  c o n c u r re n t ly ,  which would r e s u l t  in  s l i g h t  changes 
in  the s p e c i f i c  a c t i v i t y .  An increase  in  17a-hydroxy lase a c t i v i t y  may be 
due to  e i t h e r  an increase  in  cytochrome P-450 o r  an increase  in  a separate  
s p e c i f i c i t y  p ro te in  which u t i l i z e s  P-450 from 21-hyd roxy lase . This p ro ­
te in  cou ld  bind to  the s te ro id  fo rm ing  a complex which would in  tu rn  bind 
to  P-450. A hypo thes is  is  t h a t  a s p e c i f ic  cytochrome P-450 f o r  17a-hydrox- 
y la s e  is  formed anew s ince  21-h yd ro xy la se  and o th e r  mixed fu n c t io n  o x i ­
dases are s t i l l  a c t iv e  d u r ing  ACTH s t im u la t io n .
The aim o f  t h i s  research  was to  de term ine i f  a new P-450 p ro te in  f o r  
17a-hydroxy l ase appears in  r a b b i t  adrenal microsomes upon s t im u la t io n
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w ith  ACTH. Microsomes from adrena ls  o f  two, fo u r  and s ix  day ACTH- 
s t im u la te d  and c o n t ro l  r a b b i ts  were assayed f o r  17a-hydroxy lase a c t i v i t y  
to  c o n f irm  s t im u la t io n ,  analyzed f o r  cytochrome P-450 con te n t and scan­
ned f o r  p ro te in  bands separated by SDS-PAGE. The id e n t i t i e s  o f  new o r 
in t e n s i f ie d  bands were s u b s ta n t ia te d  by comparing microsomal p a t te rn s  
from c o n t ro l  and s t im u la te d  ra b b i ts  w i th  those from guinea p ig ,  which have 
a high basal a c t i v i t y  o f  17a-hydroxy lase. A l i n e a r  increase  o f  
P-450 o r  a p ro te in  band seen w i th  d u ra t io n  o f  s t im u la t io n  would in d ic a te  
th a t  ACTH may be in c re a s in g  1 7 a -h y d ro x y la t io n  by in c re a s in g  the amount 
o f  P-450 o r  ano ther s p e c i f i c  p ro te in .
There were fo u r  p o s s ib le  experim enta l f in d in g s .  (+) and ( - )  denote 
an inc rease  o r  decrease, r e s p e c t iv e ly , o f  absorbence a t  450 nm o r  o f  the 




B ( - )  (+)
C (+) ( - )
D ( - )  ( - )
I f  p o s s i b i l i t y  A was found , t h i s  would in d ic a te  th a t  an increase  in  P-450 
was re s p o n s ib le  f o r  an increase  in  17a-hydroxy lase a c t i v i t y .  I f  p o s s i­
b i l i t y  B was found , then a s p e c i f i c i t y  p ro te in  may have played a major 
r o le .  P o s s ib i l i t y  C seems u n l i k e ly  s ince  one would expect the  p ro te in  
band correspond ing to  cytochrome P-450 to  increase  in  co n te n t i f  the 
P-450 co n te n t inc re ase s . P o s s ib i l i t y  D would suggest pho sp h o ry la t io n  
o r  some o th e r  c o v a le n t  r e g u la t io n  o f  enzyme a c t i v i t y .
MATERIALS
Rabbits  -  Leikam Rabbi t r y ,  M issou la , Montana 
Guinea Pigs -  Rocky Mountain Lab, H am ilton , Montana
ACTH -  P o rc in e , Lo t K 7000 52C, R. S ch lu e te r  3 /1 1 /8 0 , Armour Pharmaceutical 
Chemicals (g e n e ra l)  - Sigma
Solven ts  (g e n e ra l)  -  spectrograde o r  g lass  r e d i s t i l l e d  reagent grade 
S te ro id  Standards -  Sigma
Bovine serum albumin -  analyzed to  99.9% p r o te in .  Sigma
{^H }-pregnenolone -  New England Nuclear
s p e c i f i c  a c t i v i t i e s  -  19.3 uCi/nmol and 24.2 uC i/  
nmol
S c i n t i l l a t i o n  c o c k ta i l  -  Aquasol 
T issue homogenizer -  g lass  
S o rv a l l  RC-2 c e n t r i f u g e ,  ss-34 r o to r
Beckman model L2-65B u l t r a c e n t r i f u g e ,  T i-6 5  r o to r  w i th  to rque  cap tubes
Cary Scanning spectrophotom eter
Beckman DU-8  scanning spectrophotom eter
G i l f o r d  spectrophotom eter
Nuclear Chicago L iq u id  S c i n t i l l a t i o n  coun te r
Packard Radiochromatogram Scanner
Whatman chromatography paper, #1 and #3
Quanta LQDF p re -coa ted  t h in  la y e r  chromatography p la te s
A ery1 amide -  100%, Bio-Rad
E le c tro p h o re s is  apparatus -  b u i l t  by Jon Peterson, 11-29-80 
Cyanoketone i n h i b i t o r  -  S te r l in g -W in th ro p  Research I n s t i t u t e  
Lang-Levy m ic ro p ip e t te s
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EXPERIMENTAL METHODS
A d u lt  male New Zealand w h ite  r a b b i ts  were acc lim a ted  to  the animal 
q u a r te rs  and weighed p r io r  to  i n je c t io n .  Twelve r a b b i t s  were in je c te d  
in t ra m u s c u la r ly  tw ice  d a i l y  f o r  2, 4 and 6 days a t  8 :00  AM and 8 :00  PM ±
1 h r .  S ix  r a b b i t s  were in je c te d  w i th  25 lU ACTH in  0.2 ml o f  an i n je c ­
t io n  v e h ic le ,  5% beeswax in  peanut o i l ,  c o n ta in in g  0.5% phenol p rese rva ­
t i v e .  The o th e r  s ix  r a b b i t s  were in je c te d  w i th  an equal amount o f  0 .2  
ml in je c t io n  v e h ic le  as c o n t r o l .  A t  the end o f  the s t im u la t io n  pe riod  
the  r a b b i t s  were weighed, a n e s th e t ize d  w ith  carbon monoxide and s a c r i f i c e d  
by e xsa n g u in a tion . Experiment number 1 was performed on 7 /2 0 /8 1 , e x p e r i ­
ment 2 on 1 0 /6 /8 1 , experim ent 3 on 6 /17/81 and experim ent 4 on 5 /5 /8 1 .
The adrena l g lands were removed, trimmed o f  connec tive  t is s u e  on 
a 0.9% s a l in e  soaked gauze in  a p e t r i  d is h  c h i l l e d  on ic e .  The c le a n , 
c h i l l e d  g lands were weighed on a R o l le r -S m ith  balance and pooled in  t e s t  
tubes on ic e  as ACTH-stimulated o r  c o n t r o l .  The t is s u e  was minced in to  
ve ry  small p ieces w i th  s u rg ic a l  s c is s o rs  in  pH 6 . 8 , 0.1 M sodium phos­
phate b u f f e r ,  c o n ta in in g  0.25 M sucrose and 0.001 M d i t h i o t h r e i t o i  (3 7 ) .  
The 10% (w /v) m ix tu re  was then homogenized by ten  to  twenty passes w ith  
a ground g lass  t is s u e  homogenizer. The homogenate was c e n tr i fu g e d  a t
9.000 X g f o r  20 m inutes to  remove c e l l  w a l l ,  d e b r is ,  and m ito ch o n d r ia .
The superna tan t f l u i d  was removed and c e n tr i fu g e d  f o r  10 m inutes a t
12.000 X g to  remove h e a v ie r  m ito c h o n d r ia .  The r e s u l t in g  superna tan t 
f l u i d  was c e n t r i fu g e d  a t  17,500 x g f o r  30 m inutes to  remove the 
m ito cho n d r ia  fragm ents and heavy microsome f r a c t io n .
The microsomal f r a c t io n  (M^) used in  these s tu d ie s  was sedimented
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a t  105,000 X g f o r  60 min from the 17,500 x g superna tan t f l u i d .  The 
p e l l e t  was resuspended in  a small volume o f  pH 6 . 8 , 0.1 M sodium phos­
phate b u f fe r  c o n ta in in g  0.154 M KCl and 0.001 M d i t h i o t h r e i t o i  and 
c e n t r i fu g e d  f o r  60 min a t  105,000 x g . Th is  KCl wash step was repeated 
a second t im e . The f i n a l  p e l l e t  was resuspended in  1.5 m l, 0.1 M 
sodium phosphate b u f fe r  pH 7 .0 ,  c o n ta in in g  0.25 M sucrose.
A volume o f  0.75 ml was removed from the f i n a l  suspension f o r  
e le c t ro p h o re t ic  samples. A f t e r  removal o f  0.06 ml f o r  Lowry (38) p ro ­
t e in  d e te rm in a t io n ,  the  remain ing 0.69 ml was mixed w ith  g ly c e ro l  to  
make a 20% g ly c e ro l  s o lu t io n  to  p ro te c t  the p ro te in  from se r io us  damage 
caused by f re e z in g .  The M ^ rg ly c e ro l ,  80:20 m ix tu re  was d iv id e d  in to  
seven v ia l s  h o ld in g  0.120 ml each. One v ia l  was s e t  as ide  on ice  f o r  
a few hours f o r  e le c t ro p h o re s is  w i th  f re s h  sample, the remain ing v ia l s  
were s to red  a t  - 20^0 f o r  up to  th re e  months w i th  no apparent a l t e r a t io n  
o f  e le c t ro p h o r e t ic  m o b i l i t y  o r  p a t te rn .
The rem ain ing 0.75 ml resuspended p e l l e t  was d i lu te d  w ith  0.1 M 
sodium phosphate b u f fe r ,  pH 7 .0 ,  c o n ta in in g  0.25 M sucrose (no DTT) to  
a volume which a llowed 0 .5  ml per in c u b a t io n  f l a s k ,  1 .0  ml f o r  c y to ­
chrome P-450 d e te rm in a t io n  (7) and 1 .0  ml f o r  Lowry p ro te in  de te rm ina­
t io n  (3 8 ) .  A l l  d i l u t i o n s  were done a t  4°C and the samples kept on ic e .
P ro te in  d e te rm in a t io n s  were done by the Lowry m o d i f ic a t io n  (38) 
o f  the F o l in -C io c a l te u  re a c t io n  us ing c r y s ta l in e  bovine serum albumin 
as a s tandard .
A l l  o f  the  17a-hydroxy lase enzyme a c t i v i t y  assays were c a r r ie d  ou t 
in  25 ml Erlenmeyer f la s k s  c o n ta in in g  a t o t a l  volume o f  2 .0  m l. The 
f la s k s  were incubated f o r  0, 2 and 4 min in  a shaking water bath a t
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37^C. The in cu b a t io n s  were performed wi th  { ^H}-pregnenolone to g e th e r  
w i th  f i n a l  c o n c e n tra t io n s  o f  0 .5  mM NADPH, 0.1 mM cyanoketone i n h i b i ­
t o r ,  2 .0  mg g lü c o s e -6-phosphate and 2 U g lu c o s e -6-phosphate dehydro­
genase. S ubs tra te  p u r i t y  was checked by th in  la y e r  chromatography 
and, i f  necessary, p u r i f i e d  by paper chromatography p r i o r  to  u t i l i ­
z a t io n  in  the  assays. The {^H }-p regneno lone , 2 .0  - 5 .0  yCi mixed w ith  
co ld  pregnenolone to  g iv e  f i n a l  c o n c e n tra t io n s  o f  0.05 -  1 .0 yM, was 
added to  each in c u b a t io n  f la s k  in  200 y l  o f  an ethanol : propylene 
g ly c o l  ( 1 : 1 , v / v )  s o lu t io n  p r i o r  to  the  o th e r  in cu b a t io n  components.
The cyanoketone i n h i b i t o r  was added second in  50 y l  o f  a 40 mM s o lu ­
t io n  in  a s im i la r  s o lv e n t  m ix tu re .  The ethanol was evaporated under 
a stream o f  n i t ro g e n  in  a water bath a t  45^C p r io r  to  the  a d d i t io n  o f  
the o th e r  in c u b a t io n  components. Both NADPH and an NADPH genera ting  
system were inc luded  to  assure t h i s  c r i t i c a l  c o fa c to r  was not l im i t i n g  
a t  any t im e  d u r in g  the  assays. The gas phase was a i r .
The re a c t io n s  were s ta r te d  by adding 0 .5  ml o f  prewarmed sus­
pension to  1 .5  ml o f  prewarmed m o d if ie d  Krebs-R inger b u f fe r  c o n ta in in g  
the  s u b s tra te  and c o fa c to rs .  Reactions were stopped by the ra p id  a d d i­
t io n  o f  5 ml co ld  CH2C I2 , thorough m ix ing  and p la c in g  the f la s k s  on 
ic e .  Reaction f la s k s  c o n ta in in g  the  2 .0  ml in cu b a t io n  media and 5.0  ml 
CH2C I2 were s to red  a t  -20^C u n t i l  analyzed f o r  p roduct fo rm a t io n .
EXTRACTION AND ANALYSIS
The f ro z e n  in c u b a t io n  media were thawed, d i lu te d  w i th  3 .0  ml g lass  
r e d i s t i l l e d  H2O and e x t ra c te d  tw ic e  w ith  double volumes (10  m l) o f  co ld  
spectrog rade  CH2C I2 . The two e x t ra c ts  were removed w i th  a serum l i f t e r
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and poo led. The s o lv e n t  was evaporated and the  e x t r a c t  concen tra ted  
in  the  t i p  o f  a c i t r i c  a c id  tube by CHjCl2 ^niethanol, 1:1 r in s e s .  F i f t y  
micrograms each o f  17a-hydroxyprogesterone and progesterone were added 
to  the  samples d u r in g  the r in s e  steps as in te rn a l  chromatography s ta n ­
dards . The s te ro id  products  were separated from the pregnenolone sub­
s t r a te  by paper chromatography us ing the Z a f fa ro n i  method (39) f o r  the 
i n i t i a l  s e p a ra t io n .  The paper chromatograms were developed in  a hep­
ta n e / formami de system f o r  one hour a f t e r  the heptane had reached the 
end o f  the  paper, fo l lo w e d  by development in  benzene/formamide u n t i l  
the s o lv e n t  f r o n t  was one cm from the end o f  the  s t r i p .  The paper 
s t r i p s  were a llow ed  to  d ry  and the u l t r a  v i o l e t  absorb ing areas c o r ­
responding to  the standards were marked. The chromatograms were 
scanned f o r  -  labe led  areas. That area correspond ing to  17a-
hydroxypregnenolone was e lu te d  w i th  15 ml e th a n o l.  The s o lv e n t  was 
evaporated and the e x t r a c t  concen tra ted  as be fo re . T w e n ty - f iv e  m ic ro ­
grams each o f  in te rn a l  s tandards 113-hydroxyprogeste rone and 11-deoxy­
c o r t ic o s te ro n e  (DOC) were added to  one h a l f  o f  the res id ue  and a p p l ie d  
to  t h in  la y e r  chromatogram p la te s  on a l te rn a te  lanes. T w e n ty - f iv e  
micrograms each o f  17a-hydroxypregnenolone, 21-hydroxypregnenolone, 
17 -hydroxyprogesterone  and 1 1 -d e o xyco r t ico s te ro n e  were a p p lie d  to  the 
lanes a d jacen t to  the sample lanes. The s o lv e n t  system used f o r  the 
development o f  the TLC p la te s  was cyc lo h e xa n e :e th y l a c e ta te ,  85:115.
The TLC p la te s  were developed f o r  two successive one hour pe riods  
a l lo w in g  them to  d ry  between developments. The developed p la te s  were 
scanned and the  areas co rrespond ing  to  17a-hydroxy-{^H>-pregnenolone 
were scraped in to  v ia l s  and q u a n t i f ie d  by l i q u id  s c i n t i l l a t i o n  spectrom ­
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e t r y  us ing  Aquasol as the coun ting  f l u i d .  To e va lua te  the  e f f e c t i v e ­
ness o f  the  i n h ib i t i o n  o f  the  33-o l-dehydrogenase a c t i v i t y  by cyano­
ke tone, the  progesterone-pregneno lone and 17a-hydroxyprogesterone-D0C 
areas o f  the paper chromatograms were e lu te d  w i th  15 ml e th a n o l.  A f te r  
e vapo ra t ion  o f  the s o lv e n t ,  each re s idue  was a c e ty la te d  w i th  a 4:1 
m ix tu re  o f  p y r id in e r a c e t ic  anhydride  f o r  tw e lve  hours. O ne -ha lf  ml 
o f  e thanol was added to  stop the re a c t io n  and the r e s u l t in g  m ix tu re  
was evapora ted. The products  were chromatographed on paper in  a hep- 
tane/form am ide system and on t h in  la y e r  p la te s  in  a CHzCl2 ^methanol :
H2O, 1 5 0 :2 .5 :0 .2 5 ,  system. The areas correspond ing to  pregnenolone 
33-a c e ta te  and d e o xy c o r t ic o s te ro n e  21 -ace ta te  were q u a n t i f ie d  by the 
methods g iven  above.
M icrom olar convers ion  ra te s  were c a lc u la te d  from the percen t o f  
the s u b s tra te  converted and from the s p e c i f ic  a c t i v i t y  o f  the  added 
s u b s t ra te .  A l l  ra te s  were determ ined from slopes drawn from l in e a r  
le a s t  squares a n a ly s is .  Percent recovery  o f  17ct-hydroxy {^H }-p re g -  
nenolone from the  aqueous in cu b a t io n  media was c a lc u la te d  by adding 
a known q u a n t i t y  o f  lab e le d  p roduc t to  an in c u b a t io n  media c o n ta in in g  
thawed guinea p ig  microsomes, e x t r a c t in g ,  chromatographing and 
co un t ing  as f o r  the assay in c u b a t io n s .
Cytochrome P-450 co n te n t was determ ined by the method o f  Omura and 
Sato (7 ) .  Sodium t h io s u l f a t e  was used as the reduc ing agent and carbon 
monoxide was bubbled th rough the  s o lu t io n  a t  a ra te  o f  two bubb les /sec . 
The m olar e x t in c t io n  c o e f f i c i e n t  o f  91.1 cm” ^mM“  ̂ was used f o r  a l l  
cytochrome P-450 c a lc u la t io n s .
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SDS-PAGE o f  MICROSOMAL SAMPLES
Sodium dodecyl s u l fa te  p o lyac ry lam ide  gel e le c t ro p h o re s is  (SDS- 
PAGE) was performed by the method o f  Laemmli (40) w i th  m o d i f ic a t io n s  
by S tu d ie r  (41) and Menard, S t r ip p  and G i l l e t t e  (3 6 ) .  The f i n a l  con­
c e n t ra t io n s  o f  the con ten ts  o f  the sepa ra t in g  gel conta ined 7.5% 
a c ry la m id e ib is ,  98 :2 , 0.015 M T r is -H C l pH 8 .8 ,  0.001% (w /v ) SDS, 2 
mM EDTA pH 7 .2 , 0.0005% ( v / v )  TEMED, 50% ( v / v )  H^O and 0.1% ammonium 
p e rs u l fa te .  The t o t a l  volume o f  30 ml sepa ra t ing  gel was p ip e t te d  
in to  a g lass  p la te  sandwich w ith  a 1.5 mm space between the p la te s .
The spacer gel con ta ined  2.8% (w /v )  a c ry la m id e ib is ,  98 :2 , 0.06 M 
T r is -H C l pH 6 .8 ,  0.01% (w /v ) SDS, 2 mM EDTA pH 7 .2 ,  0 .5  m% (v /v )
TEMED, 67% H2O, 0.1% (w /v )  ammonium p e rs u l fa te .  Th is  s o lu t io n ,  t o t a l  
volume o f  10.5 m l,  was p ip e t te d  over the top edge o f  the polym erized 
se p a ra t in g  gel and an e leven w e ll comb was in s e r te d  to  d is p la c e  p o ly ­
acry lam ide  f o r  sample a p p l ic a t io n .  A f t e r  p o ly m e r iz a t io n ,  the w e l ls  
were r in s e d  w ith  e le c t ro p h o re s is  b u f fe r  and placed in  the e le c t r o ­
p ho res is  appara tus. The e le c t ro p h o re s is  b u f fe r  con ta ined  9 g T r i s ,
43.2 g g ly c in e ,  7.5 ml 20% SDS, 10 ml 0.2 M EDTA and H2O to  a f i n a l  
volume o f  1 .5  l i t e r s .
Volumes o f  microsomal p ro te in  samples were mixed w ith  the appro­
p r ia te  volume o f  sample b u f fe r  (g ive n  below) to  ach ieve a 1 mg/ml s o lu ­
t i o n .  Th is  sample was vo r te x e d , b o i le d  f o r  one m in u te , then vortexed 
again  f o r  optimum in te r a c t io n  o f  the  p ro te in  w i th  SDS. F o r ty  p i o f  
each 1 p g /p l sample was a p p l ie d  to  each sample w e l l .  Each gel con ta ined  
a t  le a s t  d u p l ic a te  samples o f  the  c o n t ro l  and ACTH s t im u la te d  m ic ro ­
somes in  a d ja ce n t w e l ls  and in  most cases t r i p l i c a t e  a p p l ic a t io n s  were
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made. The sample b u f fe r  con ta ined  0.063 M T r is -H C l pH 6 .8 ,  10% ( v /v )  
g l y c e r o l ,  1% ( v /v )  3 -m ercap toe thano l, 1% (w /v ) SDS, 0.00125% (w /v) 
bromophenyl b lue  in  HgO. For low p ro te in  c o n c e n tra t io n s ,  one- 
t h i r d  the volume o f  H2O was used to  increase the  r e la t i v e  concen tra ­
t io n  o f  the o th e r  components and assure thorough co a t in g  o f  the  p ro ­
t e in  w i th  SDS.
The 3-mercaptoethanol was o m it te d  f o r  the heme s ta in in g  p ro ­
cedures. The s tandard p ro te in s  used f o r  m o lecu la r  w e igh t markers 
were ovalbumin (43,000 D), g lu tam ate  dehydrogenase (53,000 D), ca ta -  
lase  (58,000 D) and bovine serum albumin (68,000 D).
A l l  samples were a p p l ie d  to  the sample w e l ls  under the e le c t r o ­
phores is  b u f fe r  le v e l  on the  s la b  gel w i th  20 y l  d isposab le  p ip e t te s .  
Care was taken to  exc lude a i r  bubbles. The samples were e le c t r o -  
phoresed a t  15 mA u n t i l  the t ra c k in g  dye entered the sepa ra t ing  g e l ,  
then the amperage was increased to  and kept a t  25 mA u n t i l  the e le c ­
t ro p h o re s is  was complete (5 to  6 hours, t ra c k in g  dye 1 cm from bo ttom ). 
R e so lu t io n  o f  bands was found to  be b e t te r  when e le c t ro p h o re s is  was 
done in  the  co ld  room. The gel was s ta in e d  f o r  p ro te in  in  1 g coomassie 
b r i l l i a n t  b lue mixed in  440 ml o f  m e th a n o lrg la c ia l  a c e t ic  acid iHzO, 
200 :40:200, f o r  one hour then desta ined  in  m e th a n o l:g la c ia l  a c e t ic  
ac id :HzO, 100:150:1750.
A method f o r  s ta in in g  heme p ro s th e t ic  groups (42) was used on SDS- 
PAGE g e ls  im m ed ia te ly  a f t e r  the ge l was e le c tro p h o re se d . One hundred 
and f i f t y  mg 3 , 3 ' , 5 , 5 ' - te t ra m e th y lb e n z id in e  (TMBZ) was a llowed to  d i s ­
so lve  in  100 ml methanol on a magnetic s t i r r e r  in  the  dark (p h o to se n s i­
t i v e  r e a c t io n  takes p lace  o th e rw is e ) .  The gel was placed in  233 ml
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0 .25  M sodium a c e ta te  pH 5 .0 . The 6 .3  mM TMBZ/methanol s o lu t io n  was 
added to  the  a c e ta te  b u f fe r  c o n ta in in g  the gel to  make the  f i n a l  r a t i o  
TM BZ/m ethanol:aceta te, 3 :7 .  The gel was a llowed to  p re incuba te  w ith  
t h i s  m ix tu re  one to  two hours in  the dark w i th  s w i r l in g  every 15 m in­
utes to  d is s o lv e  any TMBZ p r e c ip i t a te  th a t  form s. Hydrogen perox ide  
was added to  a f i n a l  c o n c e n tra t io n  o f  30 mM to  re so lve  the  heme p ros­
t h e t i c  groups. The heme s ta in e d  bands cou ld  be seen w i t h in  th ree  
m inutes and reached f u l l  i n t e n s i t y  a f t e r  th ree  hours. The gel was 
then p laced in  is o p ro p y l a lc o h o l la c e ta te  b u f fe r ,  3 :7  to  remove back­
ground s ta in  and to  in t e n s i f y  the s ta in e d  bands. Photography o r  scan­
ning was done w i t h in  a few hours a f t e r  a d d i t io n  o f  the iso p rop y l a l ­
cohol :a c e ta te  b u f fe r  s o lu t io n .  A l l  t ra c e s  o f  heme s ta in  were gone 
w i t h in  24 hours. The same gel cou ld  then be s ta in e d  f o r  p ro te in  using 
the coomassie method.
A f t e r  p ro te in  s ta in in g  and c l a r i f i c a t i o n ,  the gel was d r ie d  f o r  
scann ing , photography and s to rage . Porous ce llo p h a n e , designed f o r  
SDS-PAGE gel d ry in g ,  was wetted and placed on both s ides o f  the g e l .
A l l  a i r  bubbles were removed and the gel placed in  the s lab  gel d ry e r  
(B io -R ad). Drying took 12 hours under vacuum, th re e  hours i f  the 
bottom p la te  o f  the d ry e r  was placed in  a hot water bath and 1 .5  hours 
i f  a heated s la b  gel d ry e r  was used.
Scanning was done a t  560 nm on a Beckman DU-8 scanning s p e c tro ­
photometer. S l i t  w id th  was 0 .5  nm, span was 0.25 0 . 0 . ,  scan speeds f o r  
optimum r e s o lu t io n  were 0.1 cm/min f o r  the gel and 1.0  cm/min f o r  the 
c h a r t .  M o le cu la r  w e ig h t d e te rm in a t io n s  were done by e n te r in g  the r e l a ­
t i v e  m o b i l i t i e s  o f  the  s tandard p ro te in s  in to  the DU-8's program f o r
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subsequent scanning o f  the  sample lanes . M o lecu la r  w e ights o f  the 
sample p ro te in  bands were then a u to c o r re la te d  to  a l in e a r  re g re ss io n  
o f  the  programmed m o lecu la r w e igh ts .
The areas were c a lc u la te d  by t r i a n g u la t io n ,  then co rre c te d  f o r  
r e c u r r in g  v a r ia b le s .  Due to  the  v a r i a b i l i t y  in h e re n t  in  the coomassie 
b r i l l i a n t  b lue  s ta in in g  p rocedure , v a r ia t io n s  were observed in  the 
s ta in in g  in t e n s i t y  o f  d u p l ic a te  and t r i p l i c a t e  g e ls  o f  the same samples 
w ith  the  same amount o f  a p p lie d  p r o te in .  D u p lica te  lanes o f  c o n tro l  
and ACTH s t im u la te d  samples w i t h in  the same gel showed e x c e l le n t  r e ­
p r o d u c ib i l i t y .  Assuming th a t  c o n t ro l  microsome gel p a t te rn s  are con­
s is t e n t  from one p re p a ra t io n  to  the  n e x t ,  the r e p r o d u c ib i l i t y  seen 
w i t h in  one ge l was s tandard ized  w i th  the  o th e r  g e ls .  C ontro l area 
va lues were se t  to  the most re p ro d u c ib le  c o n tro l  area va lue and a 
r a t i o  o b ta in e d . These r a t i o s  ( c a lc u la te d  f o r  each w e l l  o f  each g e l)  
were used as c o r re c t io n  fa c to r s  to  c o r re c t  the s ta in in g  in t e n s i t y  o f  
the  ACTH s t im u la te d  microsome sample, r e la t i v e  to  the a d ja ce n t c o n tro l  
sample, to  d u p l ic a te  g e ls .  The amount o f  p ro te in  a p p lie d  to  each 
sample w e ll was c lo se  to  and co r re c te d  to  e x a c t ly  40 p g /w e l l .
RESULTS
The ACTH s t im u la te d  ra b b i ts  e x h ib i te d  a s m a lle r  w e igh t ga in  
than the  c o n t ro ls  d u r ing  the s t im u la t io n  p e r io d s ,  as shown in  Table 1.
The ACTH-stimulated adrena ls  were la rg e r  than the c o n t ro ls .  The 
w e igh t d i f fe re n c e  was most s t r i k i n g  a f t e r  s ix  days o f  s t im u la t io n .
The amount o f  microsomal p ro te in  is  shown in  Table 2. The microsomal
p ro te in  co n te n t was found to  range from 0.25% to  0.43% o f  the t o ta l  
adrenal w e igh t w i th  a mean va lue  o f  0.34% ± 0.06%.
As shown in  Table 3 and F igu re  4 , the ra te s  o f  1 7 a -h yd ro xy la t io n
r e la t i v e  to  m i l l ig ra m  microsomal p ro te in  ranged from 0.078 ± 0.020 to
0.115 ± 0.003 nmol m in'^mg” ^ f o r  c o n tro l  an im a ls . The two day ACTH
s t im u la te d  ra te  was 0.429 ± 0.040 nmol min~^mg~^, the fo u r  day ACTH
s t im u la te d  ra te  was 0.631 ± 0.120 nmol m in” ^mg” ^ , and the s ix  day ACTH
s t im u la te d  ra te  was 0.440 ± 0.070 nmol m in '^m g"^. The ra te s  o f  17a-
h y d ro x y la t io n  were p ro p o r t io n a l to  the amount o f  microsomal p ro te in  in
the  in c u b a t io n  f l a s k .  Th is  in fo rm a t io n  is  p lo t te d  and summarized in  
F igu re  5.
The va lues o f  the  v e lo c i t i e s  expressed r e la t i v e  to  nmol cytochrome 
P-450 are  less  v a r ia b le  in  c o n tro l  samples than the  v e lo c i t i e s  expressed 
r e la t i v e  to  m i l l ig ra m  micromosal p ro te in  (see F igure  6 and Table 4 & 5 ) .
The same genera l p a t te rn s  o f  s t im u la t io n  are e v id e n t when ra te s  are c a l ­
c u la te d  r e la t i v e  to  nmol P-450 and mg microsomal p ro te in .
The ra te s  as expressed in  Tables 3 and 4 show th a t  the fo u r  day ACTH 
s t im u la te d  t is s u e  have the h ig h e s t 17a-hydroxy l ase a c t i v i t y ,  w h i le  the 
two and s ix  day ACTH s t im u la t io n  have s l i g h t l y  lower a c t i v i t i e s .  In 
some o f  the  k in e t i c  measurements, the ra te s  were s l i g h t l y  lower from
25
Table 1.




ACTH CONTROL ratio  -
After
Before
No. Stim Before After Before After ACTH CONTROL
1 2 2455(6)* 2482(6) 2761(6) 2813(6) 0.998 1.020
2 4 1999(6) 2071(6) 2154(6) 2253(6) 1.036 1.046
3 4 2595(6) 2646(6) 2585(6) 2657(6) 1.020 1.030
4 6 1736(7) 1891(7) 1727(7) 1910(7) 1.089 1.106













MICROSOMAL PROTEIN, mg/g* 
ACTH CONTROL
1 2 64.4* 54.8 2.88 2.65 0.31 0.34
2 4 74.3 59.7 2.54 1.88 0.24 0.22
3 4 87.5 87.2 3.45 3.33 0.27 0.27
4 6 68.3 49.3 3.51 1.68 0.36 0.24
Twelve adrenals in each pool
# Average mg microsomal protein content per gram adrenal tissue
ro
' ' v l
Table 3.
Rates of Adrenal Microsomal 17a-Hydroxylation Relative to Milligram Protein 












ACTH CONTROL RATIO OF RATES*
1 2 0.5 0.120 0.103 0.429 ± 0.040 0.087 ± 0.003 4.93
2 4 0.5 0.157 0.100 0.631 ± 0.120 0.115 ± 0.003 5.49
3 4 0.05 0.110 0.105 0.492 ± 0.070 0.082 ± 0.004 6.00
4 6 0.975 0.095 0.048 0.440 ± 0.070* 0.078 ± 0.028 5.64
 ̂ Ratio of rates is the ra tio  of ACTH/CONTROL rates to show fold stimulation
Due to technical d if f ic u lt ie s , the two minute counts were not recovered. This rate with 
the standard deviation was calculated from duplicate 4 min incubation flasks
Standard errors are given










F igu re  4. 17a-Hydroxypregnenolone fo rm a t io n  per m i l l ig ra m  o f  m ic ro ­
somal p ro te in  w i th  respe c t to  time o f  assay in c u b a t io n .  E f fe c t  o f  
the  d u ra t io n  o f  ACTH s t im u la t io n .  Two day ( #  ) ,  fo u r  day ( ▲ ) 
and s ix  day ( ■ ) ACTH s t im u la te d  and c o n t ro l  ( 0 » A , n )  samples 
are  shown. Values f o r  the  ra te s  (s lo p es )  a re  g iven in  Table 3.
Table 4.
The Rates of Adrenal Microsomal 17a-Hydroxylase Relative to Cytochrome P-450 









V , nmol*min'^*nmol P-450'^ 
ACTH CONTROL RATIO OF RATES*
1 2 0.5 0.120 0.103 0.335 ± 0.029 0.070 ± 0.004 4.79
2 4 0.5 0.157 0.100 0.508 ± 0.095 0.093 ± 0.003 5.46
3 4 0.05 0.110 0.105 0.492 ± 0,069 0.072 ± 0.004 6.83
4 6 0.975 0.095 0.048 0.370 ± 0.055* 0.060 ± 0.004 6.17
^ Ratio of rates is the ratio  of ACTH/CONTROL rates to show fold stimulation
Due to technical d if f ic u lt ie s , the two minute counts were not recovered. This rate,
with the standard deviation, was calculated from values obtained from duplicate 
4 min incubation flasks.
Standard errors are given









i n c u b a t i o n  t i m e  ( m i n u t e s )
F igu re  5. 17a-Hydroxypregnenolone fo rm a t io n  w i th  re spe c t to  time o f  
assay in c u b a t io n .  E f fe c t  the amount o f  microsomal p ro te in .  Amount 
o f  p ro te in  used was: ( ★ ) ,  0.12 mg and ( A) » 0.06 mg ACTH s t im u la te d ;






2 . 0 -
1 . 5 -
O)
1. 0 -Q.
0 . 5 -
 □
i n c u b a t i o n  t i m e  ( m i n u t e s )
F ig u re  6. 17a-Hydroxypregnenolone fo rm a t io n  per nmol cytochrome 
P-450 w i th  re sp e c t to  t im e  o f  assay in c u b a t io n .  E f fe c t  o f  the dura 
t io n  o f  ACTH s t im u la t io n .  Two day ( • ) ,  fo u r  day ( A )  and s ix  day 
( ■ )  ACTH and c o n t ro l  ( 0 * A , d ) samples are shown. Values o f  the 
ra te s  a re  g iven  in  Table 4,
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two to  fo u r  than zero to  two m inu tes . The d i f fe re n c e  between an a ve r­
age s lope  and the  zero to  two m inute s lopes were i n s ig n i f i c a n t  and 
average s lopes were used in  c a lc u la t in g  the  ra te s .
The s te ro id  p roduc t m ix tu re s  were e x tra c te d  from the  in c u b a t io n  
m ix tu re s  and separated by paper and t h in  la y e r  chromatography as d i s ­
cussed in  Experim enta l Methods. A re p re s e n ta t iv e  paper chromatography 
scan can be seen in  F igu re  7. The s t ip p le d  area in  F igure  7 c o r re s ­
ponds to  17a-hydroxypregnenolone and was e lu te d  f o r  f u r t h e r  p u r i f i c a ­
t io n  by t h in  la y e r  chromatography (F ig u re  8) and q u a n t i f i c a t io n .  The 
s t ip p le d  area in  F igu re  8 was scraped from the p la te  f o r  f i n a l  q u a n t i ­
f i c a t i o n  by l i q u id  s c i n t i l l a t i o n  sp e c tro m e try . The hatched area in  
F igu re  7 was e lu te d  and i d e n t i f i e d  as 1 1 -d e o xyco rt ico s te ro n e . The 
ra te  o f  i t s  fo rm a t io n  was 0.246 ± 0.006 nmol/min/mg in  c o n tro l  and 
0.254 ± 0.038 nmol/min/mg in  in cu b a t io n s  w i th  microsomes from ACTH- 
s t im u la te d  a d re n a ls .  Th is  p roduc t was o f  no s ig n i f ic a n c e  to  the main 
purpose o f  t h i s  th e s is ,  bu t confirm ed the  s p e c i f i c i t y  o f  the  17ot-hy­
d ro x y la s e  s t im u la t io n  (5 6 ) .
Fresh guinea p ig  adrenal microsomes were found to  c o n ta in  2.48 
nmol cytochrome P-450/m i11 igram microsomal p ro te in .  The ra te  o f  17a- 
h y d ro x y la t io n  was found to  be 0.493 ± 0.027 nmol/min/mg. The {^H }-  
pregnenolone c o n c e n tra t io n  was 5 .0  pM.
There i s  no c o n s is te n t  change in  the co n te n t o f  cytochrome P-450/ 
m i l l ig r a m  microsomal p ro te in  w i th  ACTH s t im u la t io n .  The P-450 co n te n t 
was determ ined by the  method o f  Omura and Sato. A re p re s e n ta t iv e  c y to ­
chrome P-450 absorbence d i f fe re n c e  spectrum re co rd in g  is  shown in  
F ig u re  9. A lthough the  s p e c i f i c  a c t i v i t y  (nmol/mg) o f  cytochrome P-450
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F igu re  7. Radiochromatogram T rac ing  o f  a Typ ica l I n i t i a l  Paper 
Chromatographic S epara tion  o f  17a-Hydroxypregnenolone from Sub­
s t r a t e  and o th e r  p rod u c ts .  The lo c a t io n s  o f  the b racke ts  show 
the  lo c a t io n  o f  50 yg each o f  two n o n - ra d io a c t iv e  in te rn a l  
s tandards 17a-hydroxyprogesterone» A and p rogeste rone , B. Th is 
t r a c in g  i s  from experim ent 3, fo u r  m inute in cu b a t io n  f l a s k ,  









d i s t a n c e  f r o m  o r i g i n  ( c e n t i m e t e r s )
F igu re  8 . Radiochromatogram Trac ing  o f  a Typ ica l S i l i c a  Gel Thin 
Layer Chromatographic P u r i f i c a t io n  o f  1 7 a - H y d r o x y - { -  pregneno­
lone Is o la te d  From I n i t i a l  Paper Chromatographic S epara tion .
The b racke ts  marked A and B in d ic a te  the  lo c a t io n  o f  21-hydroxy­
pregnenolone and 17a-hydroxypregnenolone chromatographed on a lane 
a d ja c e n t  to  the  sample and v is u a l iz e d  w ith  s u l f u r i c  a c id ie th a n o l 
( 1 :1 )  sp ray . The lo c a t io n s  o f  the  b racke ts  marked C and D i n d i ­
c a te  the  lo c a t io n  o f  17a-hydroxyprogesterone and 113-hydroxypro­
geste rone  which were added to  the sample p r io r  to  chromatography. 
T ra c in g  is  from experim ent 2, fo u r  m inute in c u b a t io n  f l a s k ,  fo u r  












wavelength ( na no m e t e rs )
Figure 9. Representative Cytochrome P-450 Difference Spectra. The letters A and B 
represent the microsome suspension reduced with sodium th iosu lfite  (8) and the reduced 
microsome suspension with carbon monoxide bound to the cytochrome P-450 read against the 
same microsome suspension reduced with sodium th iosu lfite . This scan is from experiment 
three, four day ACTH stimulation.
w
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does n o t increase  (see Table 6 ) ,  the t o t a l  con te n t g e n e ra l ly  does, 
e s p e c ia l ly  w i th  lo n g e r s t im u la t io n .  As can be seen in  Table 7, a p a t­
te rn  o f  t o t a l  inc rease  o f  P-450 occurs in  the  two, fo u r  and s ix  day 
ACTH s t im u la te d  a d re n a ls .  Experiment 3 is  an excep tion  to  t h is  o b se rva t io n .
Sodium dodecyl s u l f a te  po lyac ry lam id e  gel e le c t ro p h o re s is  (SDS- 
PAGE) o f  adrenal microsomes from c o n t ro l  and ACTH-stimulated ra b b i ts  
r e s u l te d  in  p a t te rn s  o f  p ro te in  bands th a t  show d i f fe re n c e s .  O p tica l 
measurements o f  g e ls  s ta in e d  f o r  p ro te in  were recorded on scans as 
shown in  F igu re  10. The s t ip p le d  areas were found to  d is p la y  the on ly  
m ajor re p ro d u c ib le  d i f fe re n c e s  between c o n tro l  and ACTH-stimulated 
samples. These p ro te in  bands w i th  m o lecu la r we ights o f  61,000 D f o r  
band one, 58,000 D f o r  band two and 53,000 D f o r  band th ree  were sub­
s e q u e n tly  scanned by expanded re co rd in g  methods to  enhance re s o lu t io n  
and s e n s i t i v i t y .  These p ro te in  bands are in  the m o lecu la r we igh t 
range o f  cytochrome P-450.
SDS-PAGE e le c t ro p h o r e t ic  p a t te rn s  were ob ta ined  f o r  two, fo u r  and 
s ix  day ACTH s t im u la te d  and c o n t ro l  r a b b i t  adrenal microsomes. E lec- 
tropho re tog ram  scans o f  t y p ic a l  p a t te rn s  o f  the th re e  m ajor bands from 
the  v a r io u s  m u lt id a y  s t im u la t io n s  a re  shown in  F igure  11. C ontro l p a t­
te rn s  shown in  F igu re  11 a re  from re p re s e n ta t iv e  fo u r  and s ix  day non­
s t im u la te d  microsome samples. A re p re s e n ta t iv e  two day c o n tro l  sample 
showed no r e s o lu t io n  between peaks two and th re e .
Three p a t te rn s  o f  change can be seen w i th  the  le n g th  o f  the m u l t i ­
day s t im u la t io n s .  Peak 1, 61,000 D, o f  the fo u r  day ACTH s t im u la t io n  is  
la r g e r ,  w h i le  the  two and s ix  day s t im u la t io n s  a re  s m a l le r ,  r e la t i v e  to  
c o n t ro l  samples in  a d ja ce n t lanes o f  the same g e l .  The changes in  peak
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Table 5.
Exp. Days nmol PRODUCT nmol 1PRODUCT
No. Stim min • mg min • nmol P-450
1 2 0.342 ± 0.040 0.266 ± 0.033
2 4 0.516 ± 0.121 0.415 ± 0.098
3 4 0.410 ± 0.074 0.420 ± 0.073
4 6 0.362 ± 0.028 0.310 ± 0.022
Cytochrome P-450 
From C o n tro l and
Table 6.










1 2 1.28 1. 25 1.024
2 4 1.24 1.
*
24 1.000
3 4 1.00 1. 13 0.885
4 6 1.19 1. 31 0,908
★
Due to  te c h n ic a l d i f f i c u l t i e s ,  the  cytochrome P-450 
c o n te n t  o f  exp. 2 c o n t ro l  cou ld  no t be determ ined. 
The va lue  o f  1.24 nmol was averaged from a l l  o th e r  
c o n t ro l  va lues
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Table 7.
T o ta l Adrenal Microsomal Cytochrome P-450 Content. ^
Exp. Days nmol/Adrenal P a ir ACTH
No. Stim ACTH CONTROL CONTROL
1 2 0.614 0.553 1.11
2 4 0.524 0.388 * 1.35
3 4 0.575 0.627 0.92
4 6 0.696 0.367 1.90
tUt
Due to  te c h n ic a l d i f f i c u l t i e s ,  the cytochrome P-450 
c o n te n t o f  experim ent 2 c o n tro l  could no t be d e te r ­
mined. The va lue  0.388 was c a lc u la te d  from the 
average o f  the  o th e r  c o n t ro l  va lues .
Average o f  s ix  p a i r s .
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F ig u re  10. E lec trophore tog ram  Scans o f  T yp ica l SDS-PAGE 
S epara tions  o f  Adrenal Microsomal P ro te in s .  Shown are  fo u r  
day ACTH-stimulated and c o n t ro l  samples. Methods o f  SDS- 
PAGE a re  d iscussed in  Experim enta l Methods.
2 Day ACTH 4 Day ACTH 6 Day ACTH
4 Day Control 6 Day Control
Figure 11. Electrophoretogram Scans of Typical Protein Patterns of the Major Bands from Var­
ious Multi-day Stimulations as Compared with Control. Molecular weights of the bands are: 
61,000 0, band 1; 68,000 D, band 2 and 53,000 D, band 3.
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two were v a r ia b le  w i th  the  le n g th  o f  s t im u la t io n .  Peak th re e ,  53,000 
D, was found to  inc rease  31.1% in  two day ( r e la t i v e  to  4 day c o n tro l  
on the  same g e l ;  assuming c o n t ro l  p a t te rn s  are unchanged from prep to  
p re p ) ,  27.2% in  fo u r  day and 61.0% in  s ix  day ACTH s t im u la te d  m ic ro -  
somes as compared to  c o n t ro ls  (see Table 8 ) .  F igure  12 is  a photograph 
o f  a t y p ic a l  4 day ACTH s t im u la te d  microsome e le c t ro p h o re t ic  p a t te rn  
as compared to  c o n t ro l  microsome, guinea p ig  microsome and marker p ro ­
t e in s .
S p e c i f ic  s ta in in g  f o r  heme on SDS-PAGE g e ls  using TMBZ showed the
61,000 D band to  be the m ajor heme-conta in ing band w ith  m inor s ta in in g  
in  the  58,000 and 53,000 D bands. F igu re  13 A shows a TMBZ s ta in  o f  a 
gel w i th  fo u r  day samples and guinea p ig  samples. The same gel was 
then s ta in e d  f o r  p ro te in  (F ig u re  13 B). The 53,000 D band corresponds 
to  cytochrome P-450 possessing 17a-hydroxy lase a c t i v i t y  in  o th e r  i n ­
v e s t ig a to r s '  work. The la ck  o f  a s trong  53,000 D heme s ta in  may be due 
to  the  s e n s i t i v i t y  o f  the procedure used. The 61,000 D band th a t  was 
found to  s ta in  h e a v i ly  f o r  heme in  t h i s  p r o je c t  may be cytochrome 
P -450 's  asso c ia te d  w ith  o th e r  microsomal hydroxy lases.
A s l i g h t  amount o f  p ro te in  s ta in  in  ACTH samples was e v id e n t  a t  
about 45,000 D. Th is  f in d in g  was no t always re p ro d u c ib le ,  but i t  d id  
o ccu r .  I t  can be seen in  F igu re  12 and seen as a shou lder a t  73 mm 
m ig ra t io n  in  F ig u re  10.
The guinea p ig  adrena l microsome e le c t ro p h o r e t ic  p a t te rn s  showed 
a group o f  p ro te in  bands rang ing  from 48,000 D to  54,000 D. Th is area 
s ta in e d  h e a v i ly  f o r  heme.
Table 8.
Days 61,000 D 58,000 D 53,000 D
Stim ACTH CONTROL ACTH CONTROL ACTH CONTROL
2 29.1 ± 0.8 35.9 ± * 49.9 ± 7.8 26.2 ± * 17.3 + 1.5 13.2 ± *
n=2 n=l n=2 n-1 n=2 n=l
4 28.2 ± 1.0 21.1 ± 2.8 33.2 ± 8.0 30.4 ± 5.9 19.6 ± 3.7 15.4 ± 2.4
n=2 n=4 n=4 n=4 n=4 n=4
6 33.6 ± 0.6 42.4 ± 1.2 57.8 ± 3.2 96.3 ± 5.3 30.1 ± 4.8 18.7 ± 6.2
n=2 . n=2 n=2 n=2 n=2 n=2
n equals the number of sample wells calculated for the area with the corrections mentioned in the Experi­
mental Methods section.
units are arbitrary
# four-day control adjacent to two-day ACTH on same gel.
w
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6 8 . 0 0 0  D
5 8 . 0 0 0  D
5 3 . 0 0 0  D
4 3 . 0 0 0  D
M K G P  M K
F igu re  12. Photograph o f  an SDS-PAGE Gel S ta ined f o r  
P ro te in  Content. C ontro l (C ), ACTH-stimulated (A ) ,  
guinea p ig  (GP) and marker p ro te in  (MK) samples are 
shown. Marker p ro te in s  are bovine serum albumin 
(68,000 D), ca ta l a se (58,000 D), g lu tam ate dehydro­
genase (53,000 D) and ovalbumin (43,000 D). Four day, 
experim ent two.







Figure 13. Photographs of SDS-PAGE gels stained with (A) TMBZ and (8) Coomassie b r il l ia n t 
blue. Control (C), ACTH-stimulated (A), guinea pig (GP) and marker protein (MK) samples 
are shown. Marker proteins are bovine serum albumin (68,000 D), catalase (58,000 D), 




The g re a te r  adrenal w e igh t o f  ACTH s t im u la te d  ra b b i ts  as shown in  
Table 2 is  c o n s is te n t  w i th  p rev ious  obse rva tions  (5 6 ) .  The increase  
in  adrenal w e ig h t i s  in d ic a t i v e  o f  the  increase  o f  o v e ra l l  p ro te in  syn­
th e s is  seen w i th  ACTH s t im u la t io n  and has been used as a b ioassay f o r  
ACTH.
The s i x - f o l d  s t im u la t io n  o f  the ra te  o f  1 7 a -h y d ro x y la t io n  in  
r a b b i t  adrenal microsomes (Tables 3 and 4) is  lower than th a t  repo rte d  
e a r l i e r  (2 4 ,4 3 ,5 6 ) .  The ACTH used in  t h i s  work was n a tu ra l po rc ine  
f o r  a l l  s t im u la t io n s .
The le n g th  o f  the  m u l t i -d a y  s t im u la t io n  was found to  e f f e c t  the  
degree o f  17a-hydroxy lase  a c t i v i t y .  As shown in  Tables 3 and 4 and 
F igures 4 and 6 , the fo u r  day s t im u la te d  adrena ls  d isp layed  the la r g ­
e s t  r a te  o f  1 7 a -h y d ro x y la t io n .  Th is  f in d in g  o f  a c t i v i t y  s lo p in g  o f f  
a f t e r  3 to  4 days o f  ACTH s t im u la t io n  has been repo rte d  in  the l i t e r ­
a tu re  (4 3 ) .  The reason f o r  the decrease o f  17a-hydroxy lase a f t e r  4 
days o f  ACTH s t im u la t io n  is  u n c e r ta in .  ACTH re c e p to r  r e g u la t io n  may 
occur in  a manner s im i la r  to  ano ther p ro te in  hormone, l u t e in i z in g  ho r­
mone (LH) (5 4 ) .  B ind ing  a f f i n i t i e s  are h igh  f o r  LH in  the Leydig c e l l s  
which may te rm in a te  f u r t h e r  p e p t id e  hormone a c t io n .  D is s o c ia t io n s  o f  
LH from the  b in d in g  s i t e  has not been c i te d  as causual te rm in a t io n  o f  
the  s ig n a l generated by (54) horm one-receptor in te r a c t io n s .  The 
s ig n a l may be viewed as the  p e p t id e  a l t e r i n g  the  con fo rm ation  o f  the 
membrane bound re c e p to r  which then re g u la te s  adeny la te  cyc lase  to  p ro ­
duce a s p e c i f i c  amount o f  cAMP. Once the  s ig n a l has s t im u la te d  an
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amount o f  cAMP p ro d u c t io n ,  the a c t i v i t y  o f  adeny la te  cyc lase  slopes 
o f f ,  the  re c e p to r  degrades w ith  the  bound hormone and the p ro te in s  
and l i p i d s  are  m e tabo lized . Th is  has been termed "d e s e n s i t iz a t io n  o f  
adeny la te  cyc la se  and t a r g e t - c e l l  responses a f t e r  i n i t i a l  hormonal 
s t im u la t io n "  (5 4 ) .  New re c e p to r  is  then syn thes ized  w i t h in  the l i f e  
o f  the  c e l l .  A f t e r  4 days o f  ACTH s t im u la t io n ,  the decrease in  ACTH 
s t im u la t io n  o f  17a-hydroxy lase a c t i v i t y  may be seen as a la ck  o f  f re s h  
re c e p to rs  a b le  to  b ind ACTH. The p o s s i b i l i t y  o f  anti-ACTH an tibody  
fo rm a t io n  towards ACTH cannot be overlooked .
D e o xyco rt ico s te ro n e  (DOC) was u s u a l ly  found as a s ide  p roduc t in  
the  17a-hyd roxy lase  assays. This was always a b i t  o f  a s u rp r is e  s ince  
cyanoketone i n h i b i t o r  has been re po rte d  to  com p le te ly  i n h i b i t  3 g -o l -  
dehydrogenase a t  the  co n c e n tra t io n  used (2 5 ) .  A ls o ,  NAD is  a re q u ire d  
c o fa c to r  f o r  33- 0 I-dehydrogenase bu t was no t added to  the in cu b a t io n  
media. Th is  f in d in g  has been re p o rte d  in  p rev ious  s tu d ie s  (2 5 ) .  
A p p a re n t ly ,  in  o rd e r  to  t o t a l l y  l i m i t  DOC fo rm a t io n ,  the  microsomes 
would need to  be th o ro u g h ly  fre e d  o f  bound NAD and 3B-ol-dehydrogenase 
in h ib i t e d  more c o m p le te ly .  Th is  cou ld  have d e le te r io u s  e f fe c ts  on the 
microsomal membranes and 17a-hydroxy lase  a c t i v i t y .  So f u r t h e r  washing 
o r  us ing  d i f f e r e n t  i n h ib i t o r s  should be undertaken w i th  the g re a te s t  
o f  c a u t io n .
In an e f f o r t  to  de term ine what chemical changes in  p ro te in  composi­
t i o n  occur to  f a c i l i t a t e  the increased 17a-hydroxy lase  a c t i v i t y  d u r ing  
ACTH s t im u la t io n ,  SDS-PAGE w i th  p ro te in  and s p e c i f i c  heme s ta in in g  
methods were employed as a n a ly t ic a l  t o o ls .  As d iscussed in  the  S ta te ­
ment o f  Problem s e c t io n ,  an inc rease  o f  a p ro te in  band c o n ta in in g  a
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cytochrome P-450 cou ld  g ive  in s ig h t  in to  t h i s  mechanism. As shown in  
F igu res  10, 11 and 12, and Table 8 ,  a 53,000 D band increased in  amount 
w i th  the  days o f  s t im u la t io n .  The 17a-hydroxy lase a c t i v i t y  d id  not 
p a r a l l e l  t h i s  in c re ase . Th is  band is  o f  i n t e r e s t  because i t  is  o f  the 
same m o le cu la r  w e igh t as an adrenal microsomal p ro te in  th a t  is  phos- 
p h o ry la te d  d u r in g  s h o r t  term ( i . e .  15 m inutes) ACTH s t im u la t io n  (21,
2 2 ) .  As w i th  a l l  p h o sp h o ry la t io n  t h is  re g u la t io n  is  p o s t - t r a n s c r ip ­
t io n a l  and independent o f  mRNA s y n th e s is .
Longer term ACTH s t im u la t io n  o f  syn th e s is  o f  s p e c i f ic  p ro te in  in  
adrena l microsomes were re p o rte d  by Guenthner, Nebert and Menard (3 2 ) .  
E le c t ro p h o re t ic  p a t te rn s  o f  adrenal microsomal p ro te in  from c o n t ro l  and 
hypophysectomized r a ts  demonstrated recove ry  o f  p ro te in  bands in  the  
hypophysectomized r a ts  w i th  apparent m o lecu la r  w e ights  o f  53,000 D and
57,000 D w i th  ACTH s t im u la t io n .  The 57,000 D band has been c o r re la te d  
w i th  a ry l  hydrocarbon hydroxy lase  (AHH) (3 2 ) .  The 53,000 D band has 
been suggested to  re p re se n t 21- and 17a-hydroxy lase a c t i v i t y  (3 6 ) .  
S tud ies  by Menard (36) demonstrated 17a-hydroxy lase a c t i v i t y  and c y to ­
chrome P-450 co n te n t decreased upon a d m in is t ra t io n  o f  s p iro n o la c to n e ,  
a d i u r e t i c  s te r o id .  The co n te n t o f  the 57,000 D p ro te in  (assoc ia ted  
w ith  AHH a c t i v i t y )  appeared v i r t u a l l y  u n a ffe c te d  as compared to  c o n tro l  
( 3 6 ) ,  w h i le  the  54,000 ± 1,000 D band decreased in  c o n c e n tra t io n  w i th  
the  17a-hyd roxy lase  a c t i v i t y  and cytochrome P-450 co n te n t in  r a t  t e s t i s .
I n v e s t ig a to r s  (3 6 ,3 2 ,4 5 )  have termed the  adrenal microsomal p ro ­
te in s  w i th  e le c t ro p h o r e t ic  m o le cu la r  w e igh ts  in  the 50-60,000 D range 
"a p o p ro te in s  o f  cytochrome P -4 5 0 ."
T e tra m e th y lb e n z id in e  (TMBZ) s ta in in g  o f  adrenal microsome samples
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e le c tro p h o re se d  as described  in  Experimental Procedures showed the  m ajor 
heme s ta in in g  p ro te in  band to  have a m o lecu la r w e igh t o f  61,000 0. The 
degree o f  s e n s i t i v i t y  o f  the TMBZ method a p p a re n t ly  d id  no t a l lo w  de tec­
t io n  o f  a 53,000 D heme. I f  a cytochrome P-450 c o n ta in in g  53,000 D pro ­
t e in  i s  p rese n t in  ve ry  low c o n c e n tra t io n  a f t e r  ACTH s t im u la t io n ,  i t  
cou ld  be p rese n t below the d e te c t io n  l im i t s  o f  the  TMBZ method. Some 
lo ss  o f  the  heme group from cytochrome P-450 du r ing  e le c t ro p h o re s is  
has been re p o r te d  (42) bu t was not a c c u ra te ly  q u a n t i ta te d .  These i n ­
v e s t ig a to rs  found th a t  f r e e  heme in  the form o f  hematin cou ld  be de­
te c te d  in  c o n c e n tra t io n s  as low as 3 pm o l/g e l.
The 48,000 D to  54,000 D p ro te in  bands o f  the guinea p ig  adrenal 
microsome t h a t  s ta in  f o r  heme f u r t h e r  s u b s ta n t ia te s  the 53,000 D mo­
le c u la r  w e igh t range f o r  cytochrome P-450 possessing 17a-hydroxy lase 
a c t i v i t y ,  s in ce  17a-hydroxy lase  is  p resen t in  guinea p ig adrenal m i­
crosomes in  the basal s ta te .  The cytochrome P-450 re s p o n s ib le  f o r  t h i s  
a c t i v i t y  has a m o le cu la r  w e igh t in  c lo se  agreement w i th  the 53,000 D 
band th a t  was found to  inc rease  in  amount in  t h i s  study w ith  ACTH 
s t im u la t io n .
The 61,000 D p ro te in  th a t  s ta in e d  f o r  heme was presen t a t  about 
the  same c o n c e n tra t io n  in  both c o n t ro l  and ACTH-stimulated adrenal 
microsome samples. I t  is  p o s s ib le  th a t  the  61,000 D band is  cytochrome 
P-450 th a t  is  asso c ia te d  w i th  o th e r  microsomal hyd roxy lases. I t  has 
a ls o  been suggested (30) t h a t  the  microsomes c o n ta in  a f re e  pool o f  
cytochrome P-450 "earmarked" f o r  in s e r t io n  in to  mixed fu n c t io n  oxidase 
systems.
The apparent la ck  o f  an inc rease  o f  cytochrome P-450 s p e c i f ic
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a c t i v i t y  w i th  lo n g e r- te rm  ACTH s t im u la t io n  (Table 6) has p re v io u s ly  been 
re p o r te d  in  the  l i t e r a t u r e  as a decrease o r  no change (2 5 ,5 6 ) .  The 
e xa c t r o le  o f  P-450 in  the  inc rease  o f  adrenal microsomal 17a-hydroxy lase 
subsequent to  ACTH s t im u la t io n  s t i l l  needs e lu c id a t io n .  The d i f f i c u l t y  
may be in h e re n t  in  the  method o f  Omura and Sato. The p y r id in e  hemo- 
chromagen method may y ie ld  a d i f f e r e n t  r e s u l t  (5 5 ) .  A lthough the co n te n t 
o f  cytochrome P-450 per m i l l ig ra m  microsomal p ro te in  does no t in c re a se , 
the  t o t a l  c o n te n t  g e n e ra l ly  does, e s p e c ia l ly  w i th  lo n g e r- te rm  s t im u la ­
t io n  (Tab le  7 ) .  A p a t te rn  o f  t o t a l  increase o f  cytochrome P-450 can be 
seen in  the  two, fo u r  and s ix  day ACTH s t im u la te d  ad re n a ls .  As in d ic a te d  
by the  genera l la c k  o f  inc rease  in  the  P-450/mg microsomal p r o te in ,  the 
inc re ase  in  the  t o t a l  amount i s  p robab ly  due to  the  inc rease  in  adrenal 
w e igh ts  and genera l p r o l i f e r a t i o n  o f  the  endoplasmic re t ic u lu m .
Since m u l t ip le  cytochromes are known to  e x is t  in  s te ro id o g e n ic  m ic ro ­
somes (3 2 ) ,  the  p re fe r re d  inc rease  in  a s p e c i f i c  cytochrome re sp o n s ib le  
f o r  the  17a -h yd ro xy la se should be accompanied by a decrease in  the amount 
o f  cytochrome re s p o n s ib le  f o r  ano ther hydroxy lase a c t i v i t y .  Th is  would 
be expected s in ce  the s p e c i f i c  a c t i v i t y  o f  cytochrome P-450 remains about 
the  same and o th e r  hydroxy lase  a c t i v i t i e s  are not s a c r i f ic e d  f o r  enhanced 
17a-hydroxy lase  a c t i v i t y .
The inc re ase  seen in  the  53,000 D band was re p ro d u c ib le  from gel to  
g e l .  Th is  inc rease  d id  no t p a r a l le l  the 17a-hydroxy l ase a c t i v i t y  which 
peaked a t  fo u r  days ACTH s t im u la t io n .
The 61,000 D band showed a la rg e  increase  in  the  fo u r  day over the 
two and s ix  day ACTH s t im u la te d  t is s u e .  Th is  cannot be v is u a l iz e d  as an 
inc rease  in  a p ro te in  p a r a l le l  to  17a-hydroxy lase  a c t i v i t y  s ince  the two
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and s ix  day s t im u la te d  t is s u e s  showed the 61,000 D band to  be sm a lle r  
than c o n t r o l .
The a c tu a l mechanism o f  1 7 a -h yd ro x y la t io n  d u r in g  ACTH s t im u la t io n  
s t i l l  needs e lu c id a t io n .  Th is  s tudy shows th a t  the d i f fe re n c e s  between 
ACTH s t im u la te d  and c o n t ro l  adrenal microsomes seen by SDS-PAGE are on 
a m inute  s c a le .  There were no new bands, o n ly  increased s ta in in g  i n ­
t e n s i t y .  R e la t in g  t h i s  f in d in g  to  the o r ig in a l  hypothes is  on page 13, 
leads to  the  co n c lu s io n  th a t  a s p e c i f i c i t y  p ro te in  may be p la y in g  a 
m a jo r r o le .  Th is  p r o te in ,  p o s s ib ly  o r ig in a t in g  from enhanced p o s t - t r a n ­
s c r ip t io n a l  r e g u la t io n  th rough p h o sp h o ry la t io n  o f  ribosomal s u b u n its ,  
would enhance the  b in d in g  o f  pregnenolone to  17a-hydroxy lase which 
p robab ly  shares the  same c a t a l y t i c  c e n te r ,  cytochrome P-450, w i th  21- 
hyd ro xy la se . The na tu re  o f  t h is  p ro te in  needs f u r t h e r  is o la t io n  and 
c h a ra c te r iz a t io n .
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